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54) PROJECTION DISPLAY DEVICE 

:57)Abstract: 

3 R0BLEM TO BE SOLVED: To provide a projection display device with 
io biased angular distribution of a color separation mirror, a color 
synthesizing prism and a projection lens according to light sources and 
vith improved color homogeneity. 

SOLUTION: In the projection display device in which light emitted from 
•wo light sources 1 t 2 is condensed on liquid crystal light valves 21-23 
;uch as liquid crystal panels via integrator parts such as fly eye lenses 
>, 7 and via specified optical paths such as condenser lenses 9-14 and 
converted to image information by the liquid crystal light valves 21-23, 
he two light sources 1, 2, two parabola reflectors 3, 4 to converge the 
ght form the light sources 1, 2 and prisms 5 to separate and reflect 
he light condensed with the parabola reflectors 3, 4 in a plurality of 
ectangles and in nearly the same direction are provided. 



--2!> 



t- — I — 




EGAL STATUS 

Date of request for examination] 01.02.2002 

Date of sending the examiner's decision of rejection] 28.10.2003 
<ind of final disposal of application other than the 
xaminer's decision of rejection or application 
onverted registration] 

Date of final disposal for application] 
D atent number] 
Date of registration] 

slumber of appeal against examiners decision of 2003-22915 
ejection] 

Date of requesting appeal against examiners decision 26.1 1.2003 
f rejection] 

BEST AVAILABLE COPY 

tp://vmw1 9Jpdl.ncipi.go.jp/PA1/result/detail/main/wAAA6aaaHbDA4131 66274P1.htm 2005/08/23 



Searching PA J o/o ?j 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



ttp://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA6aaaHbDA41 31 66274P1 .htm 



2005/08/23 



JP,2t)01-166274,A [CLAIMS] 
* NOTICES * 



1/1 ^— V 



JPO and NCIPI are not responsible for any 
Jamages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not be translated. 
Un the drawings, any words are not translated. 



CLAIMS 



Claim(s)] 

Claim 1] The light emitted from two or more light sources is condensed to light valves, such as a liquid crystal 
>anel, via predetermined optical paths, such as a condenser lens, through the integrator sections, such as a fly 
jye lens. While having two or more light sources and having two or more reflectors for condensing the light of 
;aid light source in the projection mold display changed into image information with this light valve the light 
condensed by said reflector — the shape of two or more strip of paper — and the projection mold display 
characterized by having a division reflective means for carrying out division reflection in the same direction 
nostly. 

Claim 2] The projection mold display according to claim 1 characterized by making reflected light width of face 
•y said division reflective means into the integral multiple of the single cell size of a fly eye lens. 
Claim 3] Said division reflective means is a projection mold display according to claim 1 or 2 characterized by 
iving the reflective film to the 2nd page which sandwiched the right-angle section of prism, and coming to 
rrange said prism in the shape of an array. 

Claim 4] Said division reflective means is a projection mold display according to claim 1 or 2 characterized by 
iving a reflecting layer and a clear layer by turns to a glass plate, and coming to arrange two or more said glass 
lates in the shape of [ of Ha ] a character. 

Claim 5] Said division reflective means is a projection mold display according to claim 1 or 2 characterized by 
oming to arrange said prism in the shape of an array using an opposed face with the right-angle section of 
rism. 

3laim 6] A projection mold display given in any of claims 1-5 characterized by having lighting / putting-out- 
ghts control means of two or more light sources they are. 
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DETAILED DESCRIPTION 



'Detailed Description of the Invention] 
0001] 

Field of the Invention] Especially this invention relates to include-angle control of the illumination light of the 

iquid crystal display of a liquid crystal projector about a projection mold liquid crystal projector. 

;0002] 

Description of the Prior Art] Liquid crystal displays, such as a liquid crystal projector, irradiate ****** from a 
ight source lamp at a liquid crystal light valve, and after they perform the modulation corresponding to a display 
mage to the irradiated light in this liquid crystal light valve, it is made to have the projection image 
conventionally formed on a projection side through projection optical system. However, in order that modulation 
>rocessing of the exposure light in said liquid crystal light valve may use only the specific polarization 
component corresponding to image information, even if it irradiates ****** from a light source lamp as it is at a 
iquid crystal light valve, a part for Mitsunari from which the polarization direction differs is not used. Therefore, 
n order to make a projection image bright, the brightness of the light source needed to be raised using the high 
ight source lamp of a wattage. 

0003] Then, JP,1 1-96803.A and "monthly display" VOLS of April, 1999 techno Times company publication The 
ight equipment of a projection mold projector using two or more sources of the illumination light is proposed as 
ndicated by the No.4 grade. Here, said light equipment is explained with reference to drawing. Drawing 6 shows 
he schematic diagram showing the configuration of the optic of the conventional projection mold display. As 
he configuration of said light equipment is shown in drawin g 5 , the light sources 1 and 2, It has the reflecting 
nirror 29 for reflecting the light from each light sources 1 and 2 reflected by the reflectors 3 and 4 for 
eflecting the light from said light sources 1 and 2, and said reflectors 3 and 4 in the same direction. On both 
;ides of said reflecting mirror 29, said reflectors 3 and 4 counter and are arranged, 45 degrees of said reflecting 
nirrors 29 incline respectively to said reflectors 3 and 4, and they are arranged "in the shape of [ of Ha ] a 
character". [ so-called ] 

0004] It is reflected in the same direction by said reflecting mirror 29, and the reflected light from each light 
sources 1 and 2 reflected by said reflectors 3 and 4 passes the fly eye lenses 6 and 7 and polarizing element 8 
>f a pair, and is condensed by the light valves 21-23 for video-signal conversion by condenser lenses 9-14, and 
;olor separation and reflective mirrors 15-20. And the video signal whose color was separated into three colors 
s compounded by one optical path with the color composition prism 24, and expansion projection is carried out 
vith the projection lens 25. 
0005] 

Problem(s) to be Solved by the Invention] However, according to such a configuration, since the light from the 
ight source 1 differs in the incident light include-angle property to color separation and the reflective mirrors 
5-20, the color composition prism 24, and the projection lens 25 from the light from the light source 2, there is 
i problem that the color nonuniformity by the illuminance difference of the light sources 1 and 2 and the color 
lonuniformity at the time of projection by the 1 light source occur. 

0006] Here, the comparison of distribution is explained with reference to a drawing whenever [ incident angle ]. 
The graph which shows distribution whenever [ by the reflective mirror of the former / drawin g 7 / mirror 
ncident angle ], the explanatory view showing advance of the optical path according [ (a) of drawing 8 ] to the 
conventional reflective mirror, and (b) are the explanatory views showing the luminous-intensity distribution by 
he conventional reflective mirror. As distribution is shown in drawing 7 , the optical reinforcement according to 
vhenever [ incident angle / of distribution ] is expressed [ whenever / mirror incident angle / by the 
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conventional reflective mirror ] whenever [ incident angle / of the light from the light sources 1 and 2 in color 
separation and the reflective mirror 15 ]. According to drawing 6 , the difference of distribution shows that the 
color separation spectral characteristics of color separation and the reflective mirror 15 differ whenever 
\ incident angle / of the light source 1 and the light source 2 ]. Thereby, color nonuniformity occurs. 
0007] Next, as the luminous-intensity distribution from the light source 1 in the pupil of a projector lens is 
>hown in (a) of drawing 8 , and (b), luminous-intensity distribution in case the image quantity of the object 
surface of a projector lens is a pin centerjarge (LCD center section) is expressed. Since the quantity of light 
vhich will be incorporated if image quantity changes changes according to this, a pupil is crushed as image 
quantity becomes large. Therefore, if a design top difference arises in the angular distribution of the illumination 
ight of Rch and Gch, and the angular distribution of the illumination light of Bch reversed once and a difference 
irises in the quantity of light in a projector lens to incorporate, or color allocation, the color nonuniformity of an 
expansion projection image will occur as a result. 

.0008] This invention is made in view of said conventional trouble, and aims at offering the projection mold 
lisplay which each angular distribution of a color separation mirror, the color composition prism section, and the 
>rojector lens section did not incline, and has improved color nonuniformity according to the light source. 
0009] 

Means for Solving the Problem] This invention is equipped with two or more light sources in the projection 
nold display which makes light valves, such as a liquid crystal panel which changes into image information the 
ight emitted from two or more light sources via the integrator section and condenser lenses, such as a fly eye 
ens, condense exposure light in order to attain said purpose, the light condensed by said reflector while having 
:wo or more reflectors for condensing the light of said light source — the shape of two or more strip of paper - 
- and it has a division reflective means for carrying out division reflection in the same direction mostly. 
.0010] Moreover, it is desirable to make reflected light width of face by said division reflective means into the 
ntegral multiple of the single cell size of a fly eye lens. Moreover, as for said division reflective means, it is 
Jesirable to give the reflective film to the 2nd page which sandwiched the right-angle section of prism, and to 
irrange said prism in the shape of an array. Moreover, as for said division reflective means, it is desirable to 
jive a reflecting layer and a clear layer by turns to a glass plate, and to arrange two or more said glass plates in 
he shape of [ of Ha ] a character. Moreover, as for said division reflective means, it is desirable to arrange said 
>rism in the shape of an array using an opposed face with the right-angle section of prism. Moreover, it is 
Jesirable to have lighting / putting^out-lights control means of two or more light sources. 
0011] According to this invention, the brightness of exposure light can be raised by having two or more 
eflectors for condensing the light of two or more light sources and said light source, furthermore, the light 
:ondensed by the reflector — the shape of two or more strip of paper — and since distribution can be carried 
>ut [ whenever / distribution or incident angle / to a projector lens ] to distribution without a bias whenever 
incident angle / of color separation and a reflective mirror ] by having a division reflective means for carrying 
>ut division reflection in the same direction mostly, the improvement of the color nonuniformity of a projection 
mage can be aimed at. 

0012] Moreover, by making reflected light width of face by said division reflective means into the integral 
nultiple of the single cell size of a fly eye lens distribution can be carried out [ whenever / distribution or 
ncident angle / to a projector lens ] to distribution without a bias whenever [ incident angle / of color 
reparation and a reflective mirror ] — again Space-savingHzation is realizable with an easy configuration using 
wo or more small reflective mirrors by giving the reflective film to the 2nd page which sandwiched the right- 
ingle section of prism for said division reflective means, and arranging said prism in the shape of an array, 
/ioreover, the same effectiveness as the above can be done so by low cost by using the glass plate which has 
i reflective mirror layer as said division reflective means. Moreover, the improvement of the color nonuniformity 
>f a more efficient projection image than the case where a reflecting layer etc. is used can be aimed at by using 
i total reflection principle by using an opposed face with the right-angle section of prism as said division 
effective means. Moreover, it has the effectiveness that the modulated light system by the combination of 
5N/OFF of two or more light sources becomes possible, by having lighting / putting-out-lights control means 
>f two or more light sources. 
0013] 

Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail with 
eference to a drawing. The schematic diagram showing the configuration of the optic of the projection mold 
lisplay which drawing 1 requires for the operation gestalt of this invention, the front view in which (a) shows the 
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detail of the prism of this operation gestalt, the explanatory view showing advance of the optical path according 
. (a) of drawin g 2 R> 2 ] to the triangle pole prism of this operation gestalt, and (b) are the explanatory views 
showing triangle pole prism **** luminous-intensity distribution of this operation gestalt. 

;0014] As this operation gestalt is shown in (a) of drawing 1 , the light emitted from the two light sources 1 and 
I It condenses via the predetermined optical path of a condenser lens 9-14 grades through the integrator 
section of the fly eye lens 6 and 7 grades to the liquid crystal light valves 21-23, such as a liquid crystal panel. 
While having two parabola reflectors 3 and 4 for condensing the light of the two light sources 1 and 2 and said 
ight sources 1 and 2 in the projection mold display changed into image information with these liquid crystal light 
/alves 21-23 the light condensed by said parabola reflectors 3 and 4 — the shape of two or more strip of paper 
— and it has the prism 5 for carrying out division reflection in the same direction mostly. 

.0015] Said parabola reflectors 3 and 4 come to have the reflecting plates 3a and 4a for reflecting the light from 
said light sources 1 and 2, and the openings 3b and 4b for which the reflected light comes out of and thanks, 
ntervene said two or more prism 5 among these parabola reflectors 3 and 4, and each openings 3b and 4b 
counter, and they are arranged while surrounding said light sources 1 and 2 respectively. 

0016] As shown in (b) of drawin g 1 , said prism 5 sets the right-angle section to 5a, sets to 5b and 5c the field 
an inclined plane is called hereafter.) which sandwiches this right-angle section 5a, and makes it this right- 
•tngle section 5a and 5d (a base is called hereafter.) of fields which counter. Light increase reflective aluminum 
/acuum evaporation© or cold mirror vacuum evaporation© is given, and the front face of said inclined planes 5b 
ind 5c is made into the integral multiple of the single cell size fd of a fly eye lens in the width of face d of an 
nclined plane, and is making in agreement the eel boundary fy of said fly eye lens, and the synthetic boundary 
>y of the light by this PURUZUMU. Moreover, said prism 5 is arranged in 5d of bases in the location which 
>ecomes almost right-angled with said parabola reflectors 3 and 4. That is, respectively with the include angle 
>f 45 degrees, inclined planes 5b and 5c are arranged in the openings 3b and 4b of said parabola reflectors 3 
md 4, and the location which counters, and right-angle section 5a is arranged for them towards a 
redetermined optical path. Moreover, in the direction of an optical path, said prism 5 shifts from the height of 
>rism 5 the said dimension every mostly, is arranged stair-like, and is while prism 5 adjoining comrades are 
ilmost parallel and the said dimension [ every ] gap arrangement is mostly carried out with the width of face of 
5d of bases to the light sources 1 and 2. 

.0017] Next, an operation of this operation gestalt is explained, first, the beam of light emitted from said light 
;ources 1 and 2 — drawin g 1 R> — as shown in 1 or 2 (a), it is condensed in the direction which counters each 
>ther by said parabola reflectors 3 and 4. The condensed beam of light is mostly reflected in the direction of a 
ight angle by the prism 5 arranged in the shape of a phase. And the fly eye lenses 6 and 7 and polarizing 
jlement 8 of a pair are passed, and it is condensed by the light valves 21-23 for video-signal conversion by 
condenser lenses 9-14, and color separation and reflective mirrors 15-20. The video signal whose color was 
separated into three colors in said light valves 21-23 for video-signal conversion is depended color composition 
D URIZUMUNI 24, and is compounded by one optical path, and expansion projection is carried out with the 
>rojection lens 25. 

0018] According to the prism by this operation gestalt, as shown in drawin g 3 , since the light sources 1 and 2 
;an be mostly distributed [ whenever / mirror incident angle / by the conventional reflective mirror shown in 
irawing 7 ] over the symmetry focusing on nearly 45 degrees whenever [ incident angle ] as compared with 
listribution, the optical reinforcement by whenever [ in the light sources 1 and 2 / incident angle ] can reduce 
generating of the color nonuniformity by the difference in the light source. Moreover, since the bias on the pupil 
)f the projection lens pupil image of the light from the light source can be reduced as shown in (b) of drawin g 
I , generating of color nonuniformity can be reduced by lessening the difference of the incorporation color 
illocation with a projection lens. 

0019] Moreover, according to arrangement of prism 5 like this operation gestalt, the light from the light sources 
I and 2 is compoundable so that it may separate into Kushigata and the clearance between each other may be 
nterpolated. That is, the difference of the optical reinforcement according to whenever [ by the difference in 
he light source / incident angle ] can be offset by arranging the light of the light sources 1 and 2 by turns. 
Moreover, while making width of face d on the appearance from the fly eye 6 side of said prism into the integral 
nultiple of the single cell size fd of a fly eye, the illuminance difference of the projection image by the light 
;ource can be reduced by making in agreement the eel boundary fy of a fly eye, and the synthetic boundary py 
>f the light by said prism. 

0020] in addition, this operation gestalt — setting — two or more prism 5 — almost — regular intervals — 
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ind, although arranged on a stairway As this invention is not limited to this and shown in (a) of drawing 4 , as a 
nodification 1 Light increase reflective aluminum vacuum evaporationo, Or carry out 45-degree inclination of 
he glass substrates 26 and 27 which arrange by turns the reflecting layer by which cold mirror vacuum 
jvaporationo was carried out, and a clear layer to opening of a parabola reflector, and are "Has handwriting"- 
ike and these glass substrates 26 and 27 are made to counter by turns. And two trains may be made to install 
ilmost in parallel, (b) of drawin g 4 and (c) are the detail drawing showing the configuration of the reflective 
nirrors 26 and 27 of a modification 1. 

0021] Moreover, the total reflection prism 28 which inclined plane 28b of prism is made to counter almost in 
>arallel to opening 3a of the parabola reflector 3, and turns another inclined plane 15c in the direction of an 
optical path, and arranges it as a modification 2 as shown in drawin g 5 , Inclined plane 28c is made to counter 
tlmost in parallel to opening 4a of the parabola reflector 4, the total reflection prism 28 which turns another 
nclmed plane 28b in the direction of an optical path, and arranges it is connected, and you may make it arrange 
tair-like continuously like said operation gestalt. 

0022] Quantity of light distribution is improvable with the effectiveness of mixing two light from the light 
ources 1 and 2 in the case of which [ of said modifications 1 and 2 ], like what shows the bias of the incident 
ght include-angle property to the color separation mirror, color composition prism, and projector lens of light 
o drawing 3 at the time of lighting of the illuminance difference of the light sources 1 and 2, or single-sided 1 

0023] Furthermore, in the projection mold display which used two or more light sources as other examples, you 
nay have arbitration or the light source control means lighting and whose putting out lights are enabled 
egularly for the light source. In this case, the modulated light system by the combination of ON/OFF of two or 
lore light sources becomes possible, and an improvement of quantity of light distribution can be aimed at 
jrther. 
0024] 

Effect of the Invention] By having two or more light sources and two or more reflectors in a projection mold 
isplay according to this invention, having two or more division reflective means by which prism etc. was used, 
nd mixing the light of two or more light sources as explained above Distribution can be carried out 
whenever / distribution or incident angle / to a projector lens ] to distribution without a bias whenever 
incident angle / of color separation and a reflective mirror ], therefore it is effective in the ability to aim at 
aduction of the color nonuniformity of a projection image. Moreover, it is effective in the ability to mix the light 
f two or more light sources easily with an easy configuration by arranging by turns the reflecting layer and 
lear layer by which light increase reflective aluminum vacuum evaporationo or cold mirror vacuum evaporationo 
'as carried out as said division reflective means. Furthermore, it has the outstanding effectiveness that 
sduction of the color nonuniformity of a projection image can be aimed at, with a still easier configuration by 
sing prism effectively. 
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DRAWINGS 



I.Drawing 1] 

(b) 




'Drawing 2] 
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Drawing 5] 
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